Introduction {#sec1}
============

Spine disorders (SD) and the associated pain are a major medical, social and economic problem because of their high prevalence and the ever-increasing number of patients with SD in the general population \[[@cit0001]\]. A delay between the first symptoms and the diagnosis of SD and onset of treatment with a potentially adverse impact on treatment outcome is a major concern. Another is the lack of effective prevention which would reduce the incidence of SD. Additionally, there are social and economic consequences of SD as many people with back problems leave the labour market, either temporarily or permanently, usually with adverse effects on their family life and socio-economic status.

Etiology {#sec2}
========

In most cases of SD, patients experience pseudoradicular pain \[[@cit0002]\] and in the majority the pain results from degenerative changes in the spine, involving the intervertebral discs, facet joints and soft tissues. Less common causes of pseudoradicular pain include infections, non-infectious inflammation, tumours and metabolic disease (e.g. osteoporosis). The second most common cause of back pain is compression of a spinal nerve root (radicular pain). Radicular pain may also occur in association with degenerative changes, infections, rheumatic and metabolic diseases, tumours and injuries.

A degenerative disease of the spine is the major cause of back pain \[[@cit0003]\]. The first symptoms are experienced in the third and fourth decades of life. The pain usually quickly subsides, but depending on the location and severity of degenerative changes it may become chronic. Such chronic pain may be reported by up to 60% of patients. According to the Central Statistical Office of Poland (GUS), in 2007 back pain was the main reason for consulting general practitioners.

In a degenerative disease of the spine, an intervertebral disc (ID) is the first structure affected with a loss of height and decreased content of proteoglycans and water in the annulus fibrosus and the nucleus pulposus. As a result, discogenic pain may develop \[[@cit0004]\]. Discogenic pain felt in the paraspinal region is diffuse and exacerbated by movement, and may persist for a few days to a few weeks. Degenerative changes in the ID(s) may produce pain in the facet joints. That pain is associated with the increased pathological range of motion in the spine and increased forces acting on the joints caused by the reduction in the size of the ID. Also, degenerative ID changes may cause a tear in the annulus fibrosus and bulging of the nucleus pulposus into the spinal canal. The resulting compression of the neural structures may produce neurological symptoms corresponding to its site. Spinal stenosis, congenital or acquired, may be associated with radicular pain or pain due to decreased flow in the microcirculation of the nerve roots and spinal nerves. Acquired stenosis results from the degenerative changes in the intervertebral discs and facet joints which narrow the space for the neural structures. Neurogenic claudication is characterized by sensory neurological symptoms (e.g. paraesthesia, superficial sensation deficits) and muscular weakness in the lower extremities exacerbated by walking. Spine disorders may also be associated with pain felt in e.g. sacroiliac or hip joints. In some cases the pain only mimics spine disorders. Frequently, pain originating in the sacroiliac joints is felt in the low back and is considered a symptom of spine disorders. Also, disorders of the spine such as pathological curvature of the spine may lead to an excessive strain on the joints of the lower extremities with the resulting changes and joint pain.

When examining symptoms caused by different spine disorders it is necessary to consider cancer, infectious inflammation of spinal structures and fractures ([Table I](#t0001){ref-type="table"}) \[[@cit0005]\]. In such cases the signs and symptoms, known as red flags, are indicators of serious conditions in which an accurate and prompt diagnosis followed by timely treatment is required ([Table II](#t0002){ref-type="table"}).

###### 

Disease entities characterized by specific warning signs and symptoms

  Warning symptoms and signs                                            Disease entity
  --------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------
  Back pain associated with elevated body temperature and weight loss   infectious discitis, non-infectious discitis, spinal epidural abscess, tuberculosis, brucellosis, fungal infections, Wegener's granulomatosis
  Nocturnal back pain                                                   tumours of nervous and bone structures of the spine, vascular malformations, syringomyelia
  Back pain associated with morning stiffness                           ankylosing spondylitis, rheumatoid arthritis, spinal stenosis with neurogenic claudication

###### 

Red flags for serious spine disorders

  --------------------------------------------------------------------------------------------------------------------------------------------------------
  Red flags for serious spine disorders
  --------------------------------------------------------------------------------------------------------------------------------------------------------
  First incident of back pain after the age of 50 years or before the age of 20\
  Back pain increasing in severity at night\
  Back pain increasing in severity in the lying position and not related to physical activity\
  Diagnosed cancer\
  Immunosuppression\
  Neurological deficit confirmed by physical examinationsphincter dysfunctionmuscle weaknessimpaired superficial sensation, especially in the pubic area

  --------------------------------------------------------------------------------------------------------------------------------------------------------

Epidemiology {#sec3}
============

The knowledge of the epidemiology of spine disorders and back pain is limited in part due to methodology issues. Often, respondents report a spine disorder as low back pain irrespective of the actual diagnosis or cause of the condition \[[@cit0006]\].

According to last week's Eurobarometer survey, muscle, bone and joint pain restricting the activities of daily living (ADLs) occurred in almost every third adult (32%) living in Europe. The percentage varied between countries and ranged from 18% in Ireland to 46% in Croatia. In Poland, activity-limiting pain was reported by 39% of the respondents. Low-back pain was the most common complaint, reported by 11% of all respondents, followed by pain in the upper back (8%) and neck (7%) \[[@cit0007]\]. Pain was nearly twice as common in older people (aged 55 years and over) than in the youngest age group (15 to 24 year olds), 43% and 23% respectively. There were also differences by gender, with pain reported by 37% of women and 27% of men \[[@cit0007]\].

Nearly every fourth respondent (25%) in the Eurobarometer survey reported at least one incident of muscle, bone and joint pain lasting three months or longer in their lifetime. The lowest rate was reported from Greece (13%) and the highest from Austria (35%). The rate in Poland was at the average European prevalence level, with 25% of Polish respondents reporting at least one episode of chronic joint, bone and muscle pain in their lifetime. Most of them (9%) described low back pain, followed by upper back (6%) and neck (5%) pain. Chronic pain was more frequently reported by women (28%) than by men (22%) \[[@cit0007]\].

Hoy et al. \[[@cit0008]\] estimated the prevalence of low back pain from the *Global Burden of Disease 2010* study. In 2010, the global age-standardized prevalence was 9.4%, with a higher rate in men (10.1%) than in women (8.7%). In Western Europe the prevalence of low back pain was 15.5% in men and 14.5% in women. The corresponding figures were 12.6% vs. 10.3% in Central Europe and 12.2% vs. 10.4% in Eastern Europe. The prevalence increased with age, reaching a peak around the age of 80 years, and then slightly decreased \[[@cit0008]\].

Hoy et al. also conducted a systematic review of a total of 165 published studies from 54 countries. The mean prevalence of low back pain was 31%. After adjusting for the duration of pain, the mean point prevalence was estimated to be 11.9% and the 1-month prevalence was estimated to be 23.2% \[[@cit0009]\].

The *Global Burden of Disease 2010* study also estimated the prevalence of neck pain. The global prevalence was 4.9%, with a higher rate in women than in men (5.8% vs. 4.0%). In Western Europe, the prevalence of neck pain was 5.2% in men and 7.4% in women. The corresponding figures were 4.1% vs. 5.8% in Central Europe and 4.0% vs. 5.9% in Eastern Europe. The prevalence of neck pain was age-related and increased to the age of about 45 years in both men and women and then substantially decreased in older subjects \[[@cit0010]\].

According to the preliminary findings from the European Health Interview Survey (EHIS) conducted in 2014, 59% of adult respondents in Poland reported health problems or chronic disease, low back pain being the most common complaint. It was reported by 28.4% of females and 21.2% of males aged 15 years and over and was followed by neck pain (21% of women and 13% of men) and middle back pain (19% of women and 12.9% of men). To compare, high blood pressure was reported by 25.7% of women and 20.7% of men \[[@cit0011]\].

Detailed information about the prevalence of diseases and pain disorders is not yet available from the EHIS 2014, and it is necessary to refer to the earlier findings (EHIS 2009). In the earlier study, the respondents were asked about back pain in general, not about its specific location. Both back and neck pain was more common in older age groups, the only exception being neck pain in people aged 80 years and over \[[@cit0012]\]. [Figure 1](#f0001){ref-type="fig"} presents the prevalence rates.

![Chronic diseases and complaints in Poland: back pain and neck pain by age. EHIS (2009).\
Source: \[[@cit0012]\]](RU-54-28371-g001){#f0001}

Trends: what will the health situation be in Poland in 2050? {#sec4}
============================================================

The prevalence of back pain and spine disorders increases with age. According to the EHIS 2009 findings published by the Central Statistical Office of Poland (GUS), almost every fourth respondent aged 40--49 years (24%) and every third respondent aged 60--69 years (34%) reported chronic back pain, compared to just 3% of 15--19-year-olds \[[@cit0012]\]. According to the GUS demographic data, the population of Poland is ageing rapidly. In 1990, the median age was 33.7 years for women and 30.9 years for men. Nearly a quarter of a century later (in 2013), the respective figures were 40.9 years and 37.4 years. In 2050, the median age of 54.8 years for women and 50.1 years for men is predicted \[[@cit0013]\]. This increase in the median age is related to, among other factors, increased average life expectancy. Between 1991 and 2013, the average life expectancy in Poland increased by 6 years in women and by 7.2 years in men, to 81.1 years and 73.1 years respectively \[[@cit0013]\].

These changes will be reflected in the size of the population in particular age groups. The number of people aged 40--59 years will increase by 1.1 million by the year 2030 (compared to 2013) to 11.5 million and subsequently will decrease to 8 million by 2050. By 2025, the number of 60--79-year olds will increase by 1.9 million to 8.7 million. These figures would remain stable for a period of time followed by another increase up to 10.2 million people in 2050. In the years 2013--2050, the number of people aged 80 years and over will increase from 1.5 million to 3.5 million ([Fig. 2](#f0002){ref-type="fig"}). In Poland, by the year 2035 the number of people aged 40 years and over will increase by over 3.8 million compared to 2013, i.e. by nearly 21%. This will translate into a significantly increased demand for a wide range of medical services to manage disorders of the spine and back pain.

![Predicted changes in the population size in specific age groups in Poland in the years 2013--2050.\
Source: Own analysis based on the GUS data.](RU-54-28371-g002){#f0002}

Burden of spine disorders and absenteeism {#sec5}
=========================================

According the Global Burden of Disease Study 2010 published in *The Lancet*, musculoskeletal disorders are the second main cause, after mental and behavioural disorders, of disability worldwide measured by years lived with disability (YLDs). Low back pain was the leading specific contributor to YLDs \[[@cit0014]\]. Vos et al. \[[@cit0014]\] estimated that in 2010 musculoskeletal disorders accounted worldwide for nearly 166 million YLDs (95% CI: 9126.3637--208.7785) with back and neck pain making up 69.9% of the total (95% CI: 80.6151--156.5268). According to the analysis of Murray et al. \[[@cit0015]\], low back pain was the sixth out of 291 causes of the global burden of disease measured by disability-adjusted life years (DALY). In Western Europe it is the first cause and in Central and Eastern Europe the third cause of healthy life-years lost. Neck pain is the 21st most important contributor to the global disease burden (the number 8 cause in Western Europe, number 14 in Central Europe and number 18 in Eastern Europe) \[[@cit0015]\].

Spine disorders and back pain also have a significant impact on ability to work. According to Poland's Social Insurance Institution (ZUS) data, in 2014 disorders of the spine were the cause of nearly 31 million days of absence from work due to illness, accounting for 15% of all medical certificates. In 2015, absence from work due to spine disorders was nearly 33 million man-days, an increase by 2 million from 2014. However, the total number of days of absence from work recorded by ZUS increased in that period from 213 million to 227 million man-days. In 2015, nearly 2.7 million medical certificates (15% of all medical certificates) were issued for spine disorders \[[@cit0016]\].

Treatment {#sec6}
=========

Appropriate management of spine disorders requires an interdisciplinary approach with the participation of health care professionals representing different specialties, including a rheumatologist, a physiotherapist, a surgeon, a specialist in the treatment of osteoporosis and a psychologist. Such an approach is guided by the varied etiology of most common painful disorders of the spine such as degenerative disease, injuries or strain. Pharmacological treatment is the mainstay and focuses mostly on adequate pain relief in the period of symptom worsening. The pharmacological treatment of pain should be consistent with the World Health Organization (WHO) analgesic ladder, while the response to analgesics is to some degree limited by the anatomy of the spine, e.g. the intervertebral disc tissues are avascular after the age of 2. The pharmacological treatment should also target the underlying disease, e.g. osteoporosis.

Rehabilitation is another step of treatment, and physiotherapy is an important complement to the primary pharmacological treatment of chronic painful disorders of the spine. Special procedures are also used for controlling chronic pain such as nerve blocks, neurodestruction, neurostimulation and neuromodulation. When the conservative treatment fails, surgery, either conventional or minimally invasive, should be performed, which is also advisable in the case of focal neurological signs.

Summary {#sec7}
=======

Disorders of the spine are an important health and social problem, as they are one of the main contributors to disability worldwide. Almost one in seven medical certificates in Poland is issued for back problems. A rise in the elderly population means that the number of patients requiring a range of medical services for the management of spine disorders will substantially increase. Considering the low level of physical activity in the population, obesity and sedentary lifestyle, it is essential to develop a prevention strategy focused on spine disorders and back pain. The programme should involve the entire population, but its components should be designed specifically for particular social groups.

In the first place, it is necessary to:

-   raise awareness about spine disorders and their prevention amongst the general public, through health education and promotions also in collaboration with the media,

-   develop new solutions for effective prevention of spine disorders,

-   initiate collaboration with specialists in occupational medicine and primary care physicians to develop new solutions for early diagnosis, treatment and rehabilitation of spine disorders and painful back problems,

-   develop guidelines for the management of spine disorders in primary care,

-   develop guidelines for proper ergonomics of the workplace for employers and employees,

-   develop guidelines for proper ergonomics in schools and universities,

-   develop simple and easy-to-understand principles of spine disorder prevention for different social groups ("Spinal health tips"),

-   raise awareness about spine disorders amongst public policy decision-makers, including the Minister of Health, Minister for Family, Labour and Social Policy, Minister of Education and members of the Sejm and Senate (Parliament) and initiate a search for novel system solutions.

The social campaign "Healthy spine for Poland" is an example of a project to implement the above proposals. The project is managed by an interdisciplinary team of experts consisting of representatives of patient associations, physicians and research workers concerned with the prevention and treatment of spine disorders.
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